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For decades many physicians have relied, with unquestioning faith,
on strychnin in the treatment of certain grave symptoms occurring in
pneumonia, typhoid fever and other acute infectious diseases. Within
the last twenty-five years some physicians have preferred to use caffein
(and other drugs) when confronted with these symptoms. The symp-
toms referred to are those which are thought to signify an approach-
ing or an already existing failure of the circulation, and strychnin and
caffein are often believed to be powerful and rapid stimulants for the
cardiovascular apparatus in such a state.

It is the object of this communication to discuss briefly the question
whether failure of either the heart or the vasomotor apparatus is the
chief cause of death in the infectious diseases ; and to examine, with the
aid of new data, the pharmacological and clinical evidence for and
against the use of strychnin and caffein as cardiovascular stimulants
in infections.

THE ALLEGED FAILURE OF THE CIRCULATION

A normal flow of blood is brought about chiefly by two factors \p=m-\a
heart which pumps a sufficient amount of blood, and a peripheral
resistance maintained by the partial contraction of the small arteries.
The tone of the arteries depends, in its turn, on the normal activity
of the vasomotor nervous system.

The Heart.\p=m-\Itis one of the axioms of clinical medicine that the
heart-muscle may be so seriously damaged in the acute infections as

to be an important source of death. The symptoms which are alleged
to signify approaching heart failure of this type are rapid pulse,
irregular pulse, dyspnea, cyanosis, increased area of cardiac dulness
and weak heart sounds. Space does not permit a discussion of each
one of these symptoms. Occasion will, however, be taken to point out
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that at least the cyanosis1 and dyspnea2 may not be of cardiac origin ;
that an increased area of dulness is a rare finding in this connection,
and that most clinicians have great difficulty in judging of the relative
strength of heart-sounds.

Nor is the experimental evidence more satisfying. In 1899,
Romberg, Pässler, Bruhns and Müller3 investigated, by means of
experiments on animals, the cause for the cardiovascular disturbances
of the acute infectious diseases. They produced a fatal pneumococcus
septicemia, fatal diphtheria, and a fatal pyocyaneous infection in rab¬
bits. Even when the animals were near death, upward stroking of the
abdomen still caused a moderate rise in blood-pressure, and clamping
the abdominal aorta was still followed by a sharp rise in pressure.
Romberg and his coworkers argued that if the heart-muscle were

exhausted, it would yield before an increasing load, and so the two
above-mentioned maneuvers would not result in a rise of blood-
pressure. Stejskal4 disagreed with their conclusions because he was

able to show that abdominal massage could increase arterial pressure
even in a dead animal. Gottlieb5 also felt that Romberg's data did not
justify his conclusions. MacCallum0 has recently reinvestigated the
state of the heart in fatal diphtheria intoxication. He says in one

place :

There is no comparison between the perfused normal heart and the diph¬
theria hearts, all of which are feeble and apt to go into fibrillation. Never¬
theless, although one may receive the impression that the hearts from the
poisoned animals are rather weak and apt to be irregular, it is clear that they
continue to beat for several hours after they have shown every sign of failure
in the body of the dying animal, if only the pressure of nutritive fluid be main¬
tained in the coronary arteries. Indeed, the animal may be allowed to die, and
an hour after its death the heart can be revived and will beat for a long time.
All of this seems to show fairly well that the death which occurs in the height
of an attack of diphtheria is not exclusively the result of direct injury to
the heart, although that may play some part in the process.

Such are the data concerning the state of the myocardium in the
acute infectious diseases. It is difficult to draw conclusions from them.
Certain symptoms, such as rapid and irregular pulse, and dyspnea

1. Peabody, F. W.: The Oxygen Content of the Blood in Lobar Pneu-
monia, Jour. Exper. Med., 1913, xviii, 7.

2. Barcroft, J.: The Respiratory Function of the Blood, 1914, Camb. Univ.
Press.

3. Romberg, P\l=a"\ssler,Bruhns and M\l=u"\ller:Exp. Untersuchungen \l=u"\berdie
allg. Path. der Kreislaufst\l=o"\rungbei acuten Infectionskrankheiten, Arch. f. klin.
Med., 1899, lxiv, 652.

4. Stejskal, K. R.: Kritisch. Exp. Untersuchungen \l=u"\berden Herztod in
Folge von Diphtherietoxin, Ztschr. f. klin. Med., 1902, xliv, 367.

5. Gottlieb: Med. Klin., 1905, p. 25.
6. MacCallum, W. G.: The Mechanism of the Circulatory Failure in Diph-

theria, Am. Jour. Med. Sc., 1914, cxlvii, 37.
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occurring in the course of acute infections, may logically be offered as

evidence that the heart is seriously threatened. On the other hand,
the data collected from experiments on animals fail to show that the
heart-muscle is exhausted by these diseases. But these latter data are

not entirely satisfactory, because, being negative, they are open to the
criticism that a new method of attack might bring forth positive evi¬
dence of serious myocardial injury.

The Peripheral Resistance.-—Having proved to their satisfaction
that the heart could not be directly responsible for the disturbances in
question, Romberg and his associates presented further data which
they interpreted to mean that the vasomotor apparatus was paralyzed
in these diseases.^ Clinicians accepted this hypothesis and quickly began
to direct their therapeutic efforts against this new agent of death. A
new reason now existed for the use of strychnin and caffein in these
diseases, because both of these drugs were said to be powerful vaso¬

motor stimulants.
But it has been recently shown that the vasomotor apparatus does

not fail in pneumonia or diphtheria. Porter and Pratt7 and Porter
and Newburgh8 have found the vasomotor reflexes normal in all stages
of diphtheria and pneumonia ; and Newburgh and Minot9 have shown
that the blood-pressure is usually not low in fatal pneumonia. If the
vasomotor apparatus is normal in pneumonia and diphtheria, it may be
assumed that it also maintains its integrity in other acute infections.
Such an assumption is, at least, justified until evidence against it is
presented.

To sum up this portion of the discussion, it may be stated (1) that
since there is no evidence that the vasomotor apparatus is injured in
the acute infectious diseases, it is not logical to direct treatment chiefly
toward this apparatus ; (2) that the hypothesis that the heart may be
fatally injured in the acute infections, although far from proved, is
still tenable in the present state of our knowledge, and that it is con¬

sequently logical to attempt to assist it when it seems to be failing.
We turn now to strychnin and caffein, two of the drugs so fre¬

quently used as cardiovascular stimulants.

7. Porter and Pratt: The State of the Vasomotor Center in Diphtheria
Intoxication, Am. Jour. Physiol., 1914, xxxiii, 431.

8. Porter and Newburgh : The State of the Vasomotor Apparatus in Pneu-
monia, Am. Jour. Physiol., 1914, xxxv, No. 1.

9. Newburgh and Minot : The Blood-Pressure in Pneumonia, The Archives
Int. Med., 1914, xiv, 48.
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STRYCHNIN

Strychnin is used in the treatment of the acute infectious diseases
because it is believed that it raises the blood-pressure, slows the pulse
and increases the force of the heart. But a search through the litera¬
ture shows that there is not a single piece of experimental evidence to
warrant such a belief.

In fact, Mayer10 in 1871 and Denys11 in 1885 showed that strychnin
in medicinal doses did not change the blood-pressure or the rate of the
heart beat. They studied the effect of increasing doses of strychnin
on the pressure in the carotid artery of animals and found that the
pressure did not rise until the dose was sufficiently great to cause
convulsive twitchings, which began simultaneously with the upward
movement of the pressure curve. It is important to note that Mayer
and Denys worked with non-curarized animals, for results obtained in
animals which have been given enough curare to abolish the reflex
muscular contractions leave no means of determining whether an

amount of strychnin sufficient to raise blood-pressure is not also great
enough to cause convulsions. One is not justified in concluding that
because strychnin, if given in sufficiently great doses, has a pressor
effect in curarized animals, it will have the same effect when given to
human beings in medicinal doses.

When the use of strychnin in myocardial disturbances is impartially
investigated, it is found that the evidence all points in one direction.
Pharmacologists12 have shown that strychnin is without effect on the
heart until given in doses so large that death from convulsions invari¬
ably ensues. Clinicians13 have demonstrated that strychnin is of no

benefit in the treatment of acute or chronic heart disease.
There are two clinical studies of the effect of strychnin in the acute

infectious diseases.
Cook and Briggs14 in 1903, recorded the effects of stimulants in

hypotensive states. In summing up their results with strychnin they
said in part :

Strychnin produces a rise in blood-pressure varying in average cases from
one to four hours, and accompanied, in the majority o'f patients carefully
observed, by an improvement in the patient's general condition. When the

10. Mayer, S.: Ber. d. kais. Acad. d. Wissensch., 1871, lxiv, 657.
11. Denys, J.: Arch. f. exper. Path. u. Pharmakol., 1885, xx, 306.
12. Ingersheimer, J.: Ueber die Wirkung des Strychnines auf das Kalt-und

Warmbl\l=u"\terherz., Arch. f. Exper. Path. u. Pharmakol., 1905, liv, 73.
13. Parkinson and Rowlands : Strychnin in Heart Failure, Quart. Jour. Med.

1913, vii, 42. Newburgh, L. H.: On the Use of Strychnin in Broken Cardiac
Compensation, Am. Jour. Med. Sc., 1915, cxlix.

14. Cook and Briggs : Clinical Observations on Blood-Pressure, Johns Hop-
kins Hosp. Rep., 1903, xi, 451.
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routine administration of strychnin has continued for from eight to twelve
doses, individual doses often fail to produce any marked immediate rise in the
systolic blood-pressure ; but in such cases, if one or two dose's are omitted and
the pressure is carefully followed in the interval, it will be seen that there is
a progressive fall in blood-pressure in the absence of stimulation, the previous
level being again restored when the drug is renewed. On the whole, strychnin
is by far the most satisfying cardiovascular stimulant for long continued routine
administration.

Such results should have been easy of confirmation. Cabot15 under¬
took this task the next year. His observations include five thousand
measurements in thirty-one cases of typhoid fever, four of pneumonia
and fifteen others. The total result was negative. He was unable to
convince himself that strychnin exerts any influence on the blood-
pressure in febrile cases. Cabot's experience was such as an acquaint¬
ance with the pharmacology of the drug would lead one to expect.
I. shall present data which are in entire accord with those collected by
Cabot.

This review of the studies of the action of strychnin must make it
evident that there is no reason for prescribing it as an aid to a failing
myocardium. Cook and Briggs' enthusiastic recommendation of it as

a powerful pressor agent is not supported by laboratory data and is
directly refuted by Cabot's investigations.

CAFFEIN

Caffein has also been credited with the ability to stimulate the vaso¬

motor mechanism and to increase the effectiveness of the heart beat.
When we examine the evidence on which the use of caffein as a vaso¬

motor stimulant ought to be based, we find that there has been constant
disagreement among experimenters. Some have asserted that caffein
had a powerful pressor effect through its action on the vasomotor
center. Others have stoutly denied this. In a recent review of the
whole subject the reasons for the confusion have been pointed out and
new data have been added which finally place the action of caffein on

the cardiovascular apparatus on a firm basis.16 This work presents the
following summary:

The circulatory effects of moderate doses of caffein consist in vasodilatation
combined with sufficient cardiac stimulation to maintain or even increase blood-
pressure. Both of these activities favor blood flow. The oncometer shows
conclusively that the moderate rise of pressure which is observed in anes¬
thetized animals is, in most cases, exclusively cardiac.

15. Cabot, R. C.: Measurements of Blood-Pressure in Fevers, Before, Dur-
ing and After Administration of Strychnin, Trans. Assn. Am. Phys., 1904,
xix, 22.

16. Sollmann and Pilcher: The Actions of Caffein on the Mammalian Circula-
tion, Jour. Pharm. and Exper. Therap., 1911, iii, 19.
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Caffein then does not stimulate the vasomotor center, but it does
augment the circulation in the way described above, at least in experi¬
mental animals whose hearts were presumably normal. Whether it
has a similar beneficial effect in diseased hearts remains still to be
demonstrated.

NEW OBSERVATIONS OF THE EFFECTS OF STRYCHNIN AND CAFFEIN

Method.—We have collected clinical data in regard to the question
whether strychnin and caffein are valuable cardiovascular stimulants.
The observations were made on patients in all stages of acute infec¬
tious diseases and in a few others who exhibited very low blood-
pressure.

The effect of single doses of varying size, or a number of doses
given within a short period of time, on the systolic, diastolic, and pulse-
pressure, on the rate and character of the pulse, and the respiratory
rate, and on the general condition, was studied. It has been our invari¬
able procedure to measure the blood-pressure, to count the pulse, and
usually the respiration, several times immediately before giving the
drug and every few minutes thereafter, until it was certain that either
no effect had been produced or that the effect had come to an end.
Repeatedly, such measurements were made two or more times daily
throughout the period of illness, so that the drug period could be
compared over several days with the period preceding it and the period
following it.

Limitations of the Method.—When judging of the effect of any
therapeutic procedure on the blood-pressure, one must thoroughly
realize that moderate and even large variations result from slight
external stimuli of all sorts. For example, Zabel,17 who investigated
the causes for sudden changes in pressure, found that a superficial pin
prick caused a systolic rise of 72 mm. in one individual and that the
average rise following this stimulus lay between 11 and 30 mm.

External cold always caused a rise. Even the application of the
unheated cuff of the blood-pressure apparatus caused a variation of
23 mm. in one case. The sight of food produced a considerable rise,
drowsiness a fall. Psychic stimuli caused variations of from 30 to
46 mm. He found a normal daily afternoon rise. Even if the meas¬

urements were carried out under ideal conditions, that is, by the same

observer on the same subject, in bed, in a room by himself, on a

uniform diet", the temperature of the room being constant, and the
subject being in good health and not exposed to any unpleasant sensa-

17. Zabel : Pl\l=o"\tzlicheBlutdruckschwaukungen und ihre Ursachen, M\l=u"\nchen.
med. Wchnschr., 1910, lvii, 2278.
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tiens, variations in the readings of less than 10 mm. could only be
obtained in one case out of five. Our readings were made under con¬

ditions far from ideal. The patients were nearly all exposed to the
noise and bustle and changing temperature of an open ward. They
were all sick, some of them desperately so, some of them had painful
diseases, others were receiving subcutaneous medication every hour.
It is not necessary to name over every external condition which might
have had an influence on the pressure curve in these individuals. Under
such conditions, variations of 10, 15 or even 20 mm. are to be expected
as the result of unavoidable external stimuli, and unless very con¬

sistent, cannot be held up as evidence in favor of the view that the
drug is increasing the activity of the vasomotor center, or that any
other effect peculiar to the drug has been produced. The same reason¬

ing applies to the rate of the heart-beat.
It is important to point out that the measurements we have made do

not permit us to state directly whether the drugs examined increase the
efficiency of the circulation. We are justified in doing nothing more

than make cautious inferences about the matter from the data obtained.
It is true that a very rapid pulse is an ominous sign in the acute
infections and that an agent which can reduce the rate of the heart¬
beat under such conditions must be considered a valuable therapeutic
possession. On the other hand, the fact that the pulse is not slowed by
any given drug, does not necessarily mean that the drug may not be
improving the circulation in other ways. It is equally true that rises
of blood-pressure do not necessarily signify better circulation, and that
an increased flow of blood may occur in the absence of any significant
change in general blood-pressure.18 It has been shown by Hooker10
that increasing the pulse-pressure in the renal artery is followed by
increased secretory activity on the part of the kidney, but it must be
remembered that measuring the pulse-pressure in the brachial artery
does not necessarily tell us anything about the pulse-pressure in the
kidney or heart and that local changes in pulse-pressure are, in all
likelihood, occurring in the organs according to the state of their
activity.

With these limitations in mind, we present our data in Tables 1
and 2, and in the accompanying clinical histories and charts, and offer
the following summary of the observations we have made.

18. See for example, Price, F. E.: Brit. Med. Jour., 1912, p. 689, and Sollmann
and Pilcher, loc. cit., Footnote 16.

19. Hooker, D. R.: The Influence of Pulse-Pressure on Renal Function,
Am. Jour. Physiol., 1910, xxviii, 24.
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468 THE ARCHIVES OF INTERNAL MEDICINE

SUMMARY
STRYCHNIN

1. Eight times out of seventeen there was no change in systolic
pressure. Once it fell 10 mm. for two hours. Nine times out of
seventeen there was a rise in systolic pressure. This rise was small,
usually brief, often of only a few minutes duration. It was inconstant,
never to be relied on, often occurring after the first injection of a

series, then falling to the original level in a short time and not recur¬

ring after subsequent injections. In no instance was the rise accom¬

panied by improvement in the clinical condition. Only once was there
a rise of more than 15 mm. In this single instance the pressure went
up 26 mm. for a few minutes. In one patient the examination of the
lungs caused a rise of from 20 to 30 mm. which lasted one hour ; in
another patient, subcutaneous injection of water caused a greater rise
than ylQ gr. strychnin.

2. Nine times out of thirteen there was no effect on the diastolic
pressure. Once it fell 10 mm. for forty minutes. In another case

15 mm. for one and one-half hours. Once it rose 30 mm. for fifteen
minutes.

3. Eleven times out of sixteen the pulse showed no change. In no

case was there a slowing which could be honestly attributed to the drug.
CAFFEIN

1. Eight out of nine times there was no effect on the systolic
pressure. Once it fell 35 mm. during the period of treatment. There
was not a single rise in systolic pressure as a result of administering
caffein.

2. Five out of six times there was no effect on diastolic pressure.
Once it fell 10 mm. during the period of treatment.

3. Nine out of ten times there was no effect on the rate of the
pulse. Once it rose 10 beats per minute during the period of adminis¬
tration.

4. In no instance was there a measurable change in respiration.
A few cases deserve special comment. The failure of a large dose

of strychnin, gr. yi0, to raise the pressure of a patient with tuberculous
enteritis whose systolic pressure had been 80 to 95 mm. for several
weeks, was considered highly significant.

A patient with delirium tremens, a frail, small woman, received
%o gr· of strychnin every hour for six hours, and after an interval of
seven hours three more doses at the rate of %o grain per hour, without
showing either toxic symptoms or any blood-pressure change.
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Case 23 is one of typical surgical shock induced by fracture of the
skull. His initial systolic pressure, which was 55 to 65 mm., was

unaffected by either %o gr- strychnin or 5 gr. of caffein-sodio-salicylate.
Nevertheless the failure of these drugs to show a pressor effect cannot
be explained by assuming that the function of the vasomotor center
was in abeyance, for stimulation of the peripheral nerves was followed
by a prompt and lasting rise in the pressure of 30 mm. The stimulus
consisted of scrubbing the wound with tincture of iodin. A similar
condition was met in Case 12, in which two %0 gr· doses of strychnin,
given within an hour, had no effect on the falling blood-pressure, but
physical examination was followed by a rise of 40 mm.

CONCLUSIONS
1. There is no evidence that the vasomotor apparatus is injured in

the acute infectious diseases.
2. The evidence at hand does not permit us to say whether the

functional activity of the myocardium is seriously impaired in the
acute infectious diseases.

3. Strychnin sulphate, in medicinal doses, does not increase the
output from the heart, slow the pulse or materially raise the blood-
pressure. There is no logical basis for its use as a cardiovascular
stimulant.

4. Caffein-sodio-salicylate, in the doses employed, does not raise
the blood-pressure or slow the pulse. The method does not permit us

to say whether caffein increased blood flow in the cases studied.

CASE HISTORIES

Case 9.—L. S., Pernicious anemia. Hgb. 30 per cent. Red cells 1,500,000.
The patient complained chiefly of great weakness and anorexia. His temper¬
ature was slightly elevated and his pulse somewhat rapid. Examination of the
heart showed the apex beat to be in the fifth space 3¿4 inches to the left of
the midsternal line. The right border of dulness was 1%. inches to the right
of the midsternal line in the fourth space. The upper border was at the third
rib. The sounds were regular and of good quality. At the apex there was
a short systolic and a faint diastolic murmur. At the base similar murmurs
were heard. The pulmonic second sound equalled the aortic second sound in
loudness and neither was accentuated. The patient was started on strychnin
and in the course of four days received 1 4/10 grains subcutaneously. There
was no change in the cardiac or respiratory rate or in the blood-pressure. There
was certainly no improvement in the subjective symptoms, and the patient lost
3 pounds during this period. The physical examination of the heart was as
before the strychnin period.

Case 10.—D. C, aged 23, typhoid fever. Moderately sick. Not in need of
stimulation. Uneventful convalescence. On the third hospital day, 1/20 gr. of
strychnin was followed by a rise in systolic pressure from 108 mm. to 118 mm.
Two days later 1/10 gr. of strychnin was followed by a rise in pressure from
108 mm. to 115 mm.; 1/10 gr. of strychnin had no more effect than 1/20 gr.
In both instances the systolic pressure was raised 10 mm. for less than one
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hour. In the first instance the diastolic pressure did not change, consequently
the pulse pressure was increased 10 mm. In the second instance the diastolic
pressure fell 10 mm. with a resulting increase of 20 in the pulse-pressure. The
rate of the pulse was not materially altered in either case. The strychnin caused
no subjective sensations.

Case 11 (Chart 1).—A. M. S., aged 16 years. Typhoid fever. Mild attack.
Not in need of stimulation. The rise in both systolic and diastolic pressures
following the strychnin is striking, but it will be noted that the systolic pres¬
sure remained 20 mm. higher throughout the day than it had been just before
the strychnin, and that on the next day it was about 110, which was 10 mm.

higher than the initial pressure. Such a prolonged effect could scarcely be
attributed to the strychnin. On the second day after the strychnin, the early
morning systolic pressure was again 100 mm. but rose during the day to 110 mm. ;
the next day the early morning pressure was 120 mm. In brief, the systolic

Chart 1 (Case 11).—In this and the following charts the temperature, pulse
and respiration are represented in the usual way. The systolic blood-pressure
is represented by circles connected by solid lines. The diastolic blood-pressure
is represented by circles connected by broken lines. The dosage and the time
of administration of the drug are printed on the chart {Strych. = strychnin
sulphate).

blood-pressure of this boy, followed for three daws, showed a variation of
twenty, due to influences of which we are ignorant. To attribute the rise of
thirty on the first day entirely to the effect of strychnin would scarcely seem
justified. It will also be noted that there was no increase in the pulse
pressure following the giving of strychnin. The drug caused no subjective
sensations.

Case 12 (Chart 2).—A. J. G., aged 39. Lobar pneumonia. Not in need of
stimulation. On the morning of the third hospital day he was given strychnin,
gr. 2/10, subcutaneously. Up to this time the systolic pressure had been run¬
ning between 135 and 145 mm. and the diastolic pressure about 100 mm. After
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the dose of strychnin the systolic pressure fell to 122 and the diastolic to 90 mm.
The next morning at 8 a. m. the systolic pressure was still 120, the diastolic
85 mm. At 8:30 a. m. the patient was examined, and at 9 a. m. the systolic
pressure was 150 and the diastolic 110 mm. One hour later the systolic pres¬
sure was still 140 mm. It is evident that large doses of strychnin had no
effect on a falling blood-pressure, and it is equally apparent that mild exertion
did have a well marked pressor effect.

Case 13.—P. T., aged 33. Lobar pneumonia. Not in need of stimulation.
The systolic pressure had fallen progressively for the first three days in the
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Chart 2 (Case 12),
in the case report.

-Effect of strychnin sulphate (Strych.), as set forth

hospital from 135 mm. to 120 mm. On the fourth day the patient was given
strychnin sulphate, gr. 1/10, subcutaneously, at 12 noon and again at 1:30 p. m.
No apparent change followed.

Case 14.—F. MacD., aged 32, lobar pneumonia. At 4 p. m. and again at S
p. m. on the fifth day of the disease, and the third in the hospital, the patient
was given strychnin sulphate, gr. 1/10, subcutaneously. He was doing well at
the time and not in need of stimulation. The systolic blood-pressure was, how¬
ever, 105 mm., and so the attempt was made to raise it by means of large
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doses of strychnin. The latter had no effect on either the systolic or the dias¬
tolic pressure, or on the rate or character of the pulse.

Case 15 (Chart 3).—L. C, aged 56. Lobar pneumonia, fatal on the fourth
day in the hospital. The patient was extremely sick at entrance and failed
steadily in spite of various therapeutic efforts. On the first day she was started
on digipuratum, gr. \y2, three times a day, and camphor, gr. 3, subcutaneously,

Chart 3 (Case 15.)—Effect of digitalis, caffein-sodio-salicylate (C. S. S.)
and strychnin sulphate {Strych.) in a case of pneumonia.

each two hours, both of which were continued to the end. On the second day
caffein, gr. \l/2 each two hours was added. During the last twenty-four hours
strychnin was given as shown on the chart. It will be seen that neither it,
nor the camphor or caffein had any effect on the course of the disease.

Case 16.—G. C. MacD., aged 25. Lobar pneumonia. Moderately sick. Not
in need of stimulation. Systolic blood-pressure 110 mm., diastolic pressure

Downloaded From: http://archinte.jamanetwork.com/ by a University of Iowa User  on 05/28/2015



L. H. NEWBURGH 473

125
120
115
KO
103
100
15
10
85
80
15
10
65
60
55

Chart 4 (Case 18).—Effect of strychnin sulphate (Strych.)
chronic infectious colitis. Sterile W. s. c.
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Chart 5 (Case 19).—Effect of strychnin sulphate (Strych.) in a case of
fracture in an alcoholic.

Downloaded From: http://archinte.jamanetwork.com/ by a University of Iowa User  on 05/28/2015



474 THE ARCHIVES OF INTERNAL MEDICINE

80 mm. Strychnin sulphate gr. 1/20, subcutaneously, during the febrile period
was followed by practically no change in the blood-pressure, but a slowing of
the pulse, of twelve beats per minute. Strychnin sulphate, gr. 1/10, subcutan¬
eously after the crisis, but while the pressure was still subnormal had practi¬
cally no effect on the pressure or on the rate of the pulse. The strychnin caused
no subjective symptoms.

Chart 6 (Case 20).—Effect of camphor {Cam.) caffein-sodio-salicylate
(C. 5. S.) and strychnin sulphate {Strych.) in a case of lobar pneumonia.
Stroph. = strophanthin.

Case 17.—J. B., aged 47, lobar pneumonia. The patient died on the third
day in the hospital. Tincture of digitalis, minims 15, three times a day; cam¬
phor, gr. lyí each two hours; caffein-sodio-salicylate, gr. lyí each two hours,
alternating with the camphor, were given throughout the illness. On the third

Downloaded From: http://archinte.jamanetwork.com/ by a University of Iowa User  on 05/28/2015



L. H. NEWBURGH 475

day in the hospital when the systolic pressure was 110 mm. and the diastolic
75 mm. he was given 1/5 gr. of strychnin. No perceptible results followed.

Case 18 (Chart 4).—C.  ., aged about 25. Chronic infectious colitis. Marked
loss of weight. Marked weakness. Not in need of stimulation. Following
1/10 gr. of strychnin the systolic pressure rose 12 mm. for fifteen minutes. The
diastolic pressure did not change. A hypodermic injection of water was fol¬
lowed by a greater and somewhat more prolonged rise in systolic pressure, and
a rise of 10 mm. in diastolic pressure.

Case 19 (Chart 5).—N. R.  ., aged 51. Fracture of the femur. Alcoholic
history. Active delirium tremens. The chart shows what large amounts of
strychnin may be given without producing any material or lasting change on
systolic blood-pressure, pulse-rate, or respiratory-rate. The patient had 6/10
gr. of strychnin in six hours and a total of 9/10 gr. in seventeen hours with¬
out showing any toxic symptoms or even a slowing of the pulse.

Case 20 (Chart 6).—F. O., aged 41. Fatal lobar pneumonia. Several hours
after entrance to the ward the systolic pressure was 130, the diastolic pressure
90 mm., and the pulse-pressure 40. The next morning the systolic pressure had
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Chart 7 (Case 21).—Effect of strychnin sulphate (Strych.) and caffein-
sodio-salicylate (C. S. S.) in a case of tuberculous enteritis and peritonitis.
fallen to 90-100, the diastolic to 75-80, and the pulse-pressure to 15-20 mm. Hg.
During the night she had received camphor, gr. \ /2 subcutaneously each two
hours for five doses, and caffein, gr. \y2 each two hours for five doses. Between
10 a. m. and 2 p. m., and again between 2 p. m. and 6 p. m. she had had no
camphor. There was, however, no fall in blood-pressure or rise in pulse.
Between 11 a. m. and 5 p. m. she had had but one dose of caffein. There was,
however, no fall in blood-pressure or rise in pulse. This would seem to indi¬
cate that neither the blood-pressure nor the pulse had maintained the level
recorded earlier in the day because of the administration of the drugs. At
3:45 p. m. she was given strychnin, gr. 1/10 subcutaneously without effect on
the pulse or the blood-pressure. Following strophanthin at 7:20 p. m. there
was a slight slowing of the pulse and a slight rise in blood-pressure. The
patient died at 3:30 the next morning.

Case 21 (Chart 7).—A. X., aged about 32. Tuberculous enteritis and peri¬
tonitis. Diarrhea of four months' duration. Great loss of weight. Marked
weakness and emaciation. Irregular afternoon rises of temperature. The sys-
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tolic blood-pressure was 85-95 mm. in the morning with the patient in bed for
several days preceding the injection of strychnin. The diastolic pressure could
not be determined by the auscultatory method. The curve shows well the initial
rise which often follows the application of the apparatus, and also the normal
afternoon rise in blood-pressure. The injection of 1/10 gr. of strychnin was
without any definite effect. Several days later, when the systolic blood-pressure
was 80-85 mm., the injection of 5 grains of caffein-sodio-salicylate was with¬
out effect on the systolic pressure, the rate of the heart, the respiration or the
subjective sensations.

Case 22.—E. B., aged 10 years. Gangrenous appendicitis. Operation. Peri¬
tonitis. Bronchopneumonia. On the second day after operation the boy was
in poor condition and the attending surgeon thought he had about an even
chance for recovery. The systolic blood-pressure showed a peculiar phenomenon—
the first beats at the wrist were felt at 115 mm. These beats occurred during
expiration. During inspiration the pulse disappeared regularly and could not
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Chart 8 (Case 23).—Effect of strychnin sulphate (Strych.) and caffein-
sodio-salicylate (C. S. S.) in a case of shock following an accident.

be felt until the mercury column had fallen to 90, when all the radial beats could
be felt. Two doses of strychnin sulphate, gr. 1/40 subcutaneously, had no effect
on this phenomenon, or on the rate of the pulse, which was 140, or on the rate
of respiration, which was 35. Later in the day 5 gr. caffein were given with¬
out effect. On the fifth and sixth days his general condition was about the
same, but his blood-pressure was falling. On the seventh day when the maxi¬
mum systolic pressure was 95 mm. the pulse-rate 120-130 and the respiration 30,
he had caffein, gr. 3 subcutaneously, every two hours for five doses without any
apparent effect on the blood-pressure. The pulse, however, rose to 140-150 and
the respirations to 40 during the caffein period. He recovered after several weeks
of illness.

Case 23 (Chart 8).—W. MacC, aged 27. March 26, 6 p. m., while crossing
a railroad track he was struck by a train. He was brought to the hospital in
shock at 7:10 p. m., and immediately placed on the "shock table." The acci-
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dent had resulted in a fracture of the skull in the left frontal area. The patient
was conscious but lethargic and in no pain. He was able to give his name.
His skin was cold and colorless and his lips were blue. The systolic blood-
pressure was 55-65 mm. Pulse was small but regular and slow. His heart
sounds were not remarkable. His pupillary reflexes and knee-jerks were present.
Neither strychnin sulphate, gr. 1/10 subcutaneously, nor caffein-sodio-salicylate,
gr. 5 subcutaneously, had any effect on the blood-pressure, pulse or general con¬
dition. At 9:^5 p. m., about two and one-half hours after being in the hospital,
a piece of ice was placed on his abdomen for thirty seconds to see whether
marked external stimuli (cold) would have any effect on the systolic pressure.
None was observed. At 10 p. m. his wound was scrubbed with tincture of iodin.

Chart 9 (Case 24).—Effect of strychnin sulphate (S. S.) and caffein-sodio-
salicylate (C. S. S.) in a toxic case.

This caused a great deal of pain and resulted in an elevation of the systolic
pressure, at first to 85 and then to 95 mm. This rise in pressure was taken to
mean that the vasomotor center was not paralyzed, but was still capable of
responding to stimuli, if sufficiently great, and that consequently the failure of
the drug to cause a response could not be explained by the assumption that the
center was paralyzed. The next morning the patient had entirely recovered from
the shock. He was rational and alert and expressed a great desire for food. His
systolic pressure was 95 and his diastolic 65 mm.

Case 24 (Chart 9).—P. M., aged 49. September 15, entered the hospital
after one week's illness. September 27, very toxic. September 30, still more
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toxic; low muttering delirium. October 5, the pulse was recorded at 170 for
several hours. No hemorrhage at any time. October 16 and 17, strychnin and
caffein were given. The strychnin was followed by practically no change in
the cardiac or respiratory rates or in the blood-pressures. Caffein was with¬
out effect on the cardiac or respiratory rates and the very moderate changes
in the systolic and diastolic pressures resulted in a lessening of pulse-pressure.
The pulse showed a well marked respiratory rhythm and a slight irregularity
in volume. Neither of these qualities was affected by the drugs. The patient
had been very sick for some days preceding October 16, but was not losing
ground and was not in direct need of stimulation when the above mentioned
drugs were administered.

Case 25.—J. G., aged 24. August 20, fever, rapid pulse, leukocytosis, multiple
pyemic abscesses. Operation. Did not pick up following operation. September
6, right shoulder joint incised. September 10, growing worse. No hope for
recovery. From September 5 to 8, caffein-sodio-salicylate, gr. 2, each two hours
subcutaneously, and camphor, gr. 3, each two hours subcutaneously, had been
given. September 8 the camphor was omitted, because it was thought that it
was doing no good, and the caffein was reduced to gr. 1. September 11, blood-
pressure readings were started. September 12, administration of 5 grains of
caffein was without effect on the blood-pressure, the rate of pulse, or the rate
of the respiration.

September 21. Since the last note the patient has been failing steadily. He
looks as if he were about to die. Caffein, gr. 5, followed by gr. 3, was without
effect on the blood-pressure. The pulse, however, fell 25 beats. This fall can
scarcely be attributed to the drug, because the pulse had been at the lower level
earlier in the morning. Shortly before the 10 :45 a. m. reading, a painful dress¬
ing had been done. The pulse-rate increased in response to this and in the
natural course of events it fell again to its previous level. Caffein was pur¬
posely given at this time to emphasize the care that must be exercised when
judging of the effect of a drug under these complex conditions. The respiration
became distinctly slower, following the administration of the drug, and there
is no evidence to show that this was not a caffein effect. September 22, the
patient received 17 grains of caffein in eight hours. It was without apparent
effect on the respiratory or cardiac rates. September 23, died.

Case 26.—A. P., aged 40. Traumatic compound fracture of right tibia and
fibula. Fracture of right femur. He was brought to the hospital at 9:45 a. m.,
two hours after the accident, in surgical shock. He was given morphin sul¬
phate, gr. % subcutaneously, on entrance. The systolic blood-pressure was
85 mm., diastolic 50 mm., pulse 62, and the respiration 18. At 10:35 a. m., 5 gr.
of caffein were injected. No measureable effect followed.
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